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57) ABSTRACT 
A relatively thin, post-mounted valve lever having a 
ball bearing pivot for operating an intake or exhaust 
valve of an internal combustion engine and having a 
lateral bearing surface which slidably engages aligned 
spaced lateral surfaces on a wide supporting post which 
maintain the rocking plane within the valve lever. 

9 Claims, 1 Drawing Sheet 
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1. 

VALVE LEVER WITH BALL BEARING PVOT 

This invention relates to a rocker arm on an internal 
combustion engine and more particularly to the valve 
rocker arm with a ball bearing pivot to operate an in 
take or exhaust valve of an internal combustion engine. 

In the conventional low-speed engine the design of 
the rocker arm or valve rocker arm is not critical. High 
speed engines and supercharged engines present a prob 
lem of space limitations and inertia forces on the valve 
train not normally experienced with the conventional 
low-speed engine. Accordingly, the rocker arm of the 
modern high-speed engine should be designed for 
greater efficiency, smooth operation and to reduce iner 
tia forces in the valve train. The Asbury patent, U.S. 
Pat. No. 1,612,792, shows a rocker arm assembly for 
operating a valve on an internal combustion engine. 
This rocker arm does employ a spherical element or ball 
at the fulcrum point for pivoting of the rocker arm. The 
ratio of operation of the rocker arm does not appear to 
remain constant since the spherical element can roll on 
the surface between the pins on the rocker arm. The 
general construction of the rocker arm is not similar to 
that of the applicant's invention. 
The Moore patent, U.S. Pat. No. 1,588,041, also 

shows a rocker arm assembly in which the ratio of the 
rocker arm is intentionally designed to vary the rate of 
opening initially relative to subsequent ratio of the 
rocker arm. This is to provide a greater mechanical 
ratio initially and a faster opening later on. The fulcrum 
point and the structure between the rocker arm and the 
push rod as well as the rocker arm and the valve stem 
are not similar to the applicant's invention. 
Wherry patent, U.S. Pat. No. 4,132,196 shows a rela 

tively thin section rocker arm. However, Wherry is not 
post mounted, but rather is mounted on a rocker arm 
shaft and the portion of Wherry providing mounting on 
that shaft is not at all thin. 
The applicant has provided a post-mounted low iner 

tia rocker arm in which the rocker arm has a slender 
configuration but substantial depth to assure stiffness for 
transmission of force from the push rod to the valve 
stem. The design of the applicant's invention provides 
low inertia forces in the valve train and an efficient 
operation of the valve on a ball pivoting fulcrum. Ac 
cordingly, the applicant's invention is believed to be 
distinguishable over these rocker arms. 

Accordingly, it is an object of this invention to pro 
vide a post-mounted low inertia and lightweight rocker 
arm for an internal combustion engine. 

It is another object of this invention to provide a low 
inertia and lightweight rocker arm with stiffness for 
transmitting the actuating force from the push rod to 
the valve stem. 

It is a further object of this invention to provide a low 
inertia rocker arm with a ball bearing pivot at the full 
crum point for efficient operation of the valve rocker 
al. 

It is a further object of this invention to provide a 
lightweight, low inertia rocker arm for operating in an 
engine of limited space availability and having mini 
mum inertia stress in the valve train. 
The objects of this invention are accomplished with a 

rocker arm pivotally mounted on a ball bearing full 
crum. A push rod end forms a ball received in a socket 
of the rocker arm for operating the rocker arm while a 
curved surface on the opposite end of the rocker arm 
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2 
operates against a valve stem. The rocker arm is of thin 
construction with sufficient depth to provide stiffness 
for transmitting the operating force from the push rod 
to the valve stem. The arm bears laterally on a wide 
mounting post which pivotally supports the rocker arm 
to maintain the pivoting plane of the rocker arm so that 
the forces operate within the dimensions of the rocker 
arm. The ball and socket fulcrum provide an efficient 
pivot point and the lateral surface bearing maintains the 
alignment of the pivoting plane of the rocker arm. The 
thin construction of the rocker arm reduces inertia 
forces and stresses in the valve train. 

Referring to the drawings, 
FIG. 1 illustrates a plan view of the valve operating 

mechanism. 
FIG. 2 illustrates a side-elevation view of the valve 

operating mechanism. 
FIG. 3 is a cross-section view of the valve operating 

mechanism through the fulcrum point of the rocker 
al. 

Referring to the drawings, the rocker arm 1 is pivot 
ally supported on a wide post 2. The post 2 is mounted 
on the engine head 3 and fastened by the bolts 4 and 5. 
A push rod 6 is operated by a suitable cam shaft not 
shown. The push rod 6 includes a spherical end 7 oper 
ating against a spherical seat 8 in the end of the rocker 
arm 1. A fulcrum 9 is formed by a ball 10 disposed in 
fixed position in the spherical socket 11 of the post 2. An 
insert 12 is permanently seated on the rocker arm 1 and 
forms a spherical socket 13 which receives the lower 
portion of the ball 10 and maintains it in fixed position 
between the ends of the rocker arm, thus maintaining a 
relatively fixed rocker arm ratio. 
The rocker arm 1 forms an opening 14 which receives 

a bearing support portion 15 of the wide post 2 which 
projects outwardly from aligned lateral surfaces 23 
disposed on both sides of support 15 closely adjacent 
lateral surface 22 of rocker arm 1. 
The rocker arm 1 forms a convex curved surface 16 

which operates the upper end 17 of the valve stem 18. 
The valve is normally closed by the spring 19 which 
engages a valve seat 20 on the stem 18 of the valve. 
Opening of the valve is accomplished by pressing the 
valve stem 18 downwardly against the force of the 
spring 19. The push rod 6, normally operated by a cam 
shaft, is biased upwardly by a cam lobe pivoting the 
rocker arm 1 in a clockwise direction as viewed in FIG. 
2. 
The device operates in the following described man 

ner. The rocker arm 1 is pivotally supported on its 
fulcrum 9 formed by the ball 10 seated in the spherical 
socket of housing 11 of the wide post 2. The ball also 
seats in the spherical recess of the insert 12 which is 
carried on the rocker arm 1. Normally, the rocker arm 
1 is pressed upwardly by a cam shaft operating on the 
push rod 6. A spring 19 engaging the spring seat 20 
presses the valve stem 18 upwardly against the convex 
surface 16. The spring closes the valve when the cam on 
the can shaft allows the valve to close, the valve being 
closed by the spring. The valve is opened by a cam lobe 
on the cam shaft operating through the push rod to 
pivot the rocker arm 1 forcing the valve stem 18 down 
wardly. Rotating of the cam allows the rocker arm 1 to 
pivot counterclockwise and closes the valve. 
The rocker arm 1 is essentially a flat member with a 

seat engaging a spherical end 7 of the push rod 6 which 
operates the rocker arm. The opposite end of the rocker 
arm is formed with a convex surface 16 which engages 
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the end 17 of the valve stem 18. The rocker arm is 
relatively thin normal to the pivoting plane and light 
weight and reduces inertial loading in the valve train 
mechanism to a minimum. The rocker arm, although 
relatively thin, is aligned so the forces operate in a piv 
otal plane within the confines of the rocker arm and the 
stiffness of the rocker arm is achieved by the depth of 
the arm perse in the pivoting plane and allows transmis 
sion of the force from the push rod 6 to the valve stem 
18 without any deformity of the rocker arm. This also 
provides a rocker arm requiring a limited space. The 
rocker arm is positioned closely adjacent, on the order 
of 0.25 mm, to the side of wide post 2 to form bearing 
interfaces 21 formed by the lateral surface 22 of the 
rocker arm and the aligned lateral surfaces 23 of the side 
of the post 2. The surfaces 23 cover a fairly substantial 
area on both sides of the post 2 and are located at least 
one bearing diameter away from the center of ball bear 
ing 10 to maintain the pivotal alignment of the rocker 
arm in operation. Accordingly, the pivotal movement 
of the rocker arm is controlled by the ball bearing on 
which the rocker arm pivots as well as the lateral inter 
faces 21 between the rocker arm and the wide post 2. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as: 
1. A valve operating mechanism for an internal com 

bustion engine comprising, a rocker arm adapted for 
operation by a push rod and operating a valve, fulcrum 
means on said rocker arm including a ball bearing dis 
posed in fixed position thereon, support post means 
carrying the ball bearing in fixed position and having a 
lateral surface closely adjacent to the side of said rocker 
arm to form a bearing interface therewith and causing 
said rocker arm to pivot in a plane lying within said 
rocker arm, said rocker arm defining a narrow width 
and a substantial depth to provide stiffness for transmis 
sion of an operating force from said push rod to said 
valve. 

2. A valve operating mechanism for an internal com 
bustion engine as set forth in claim 1, wherein said full 
crum means includes a ball and socket pivotal bearing. 

3. A valve operating mechanism for an internal com 
bustion engine comprising, a rocker arm, a push rod 
operating said rocker arm, a valve operated by said 
rocker arm, a wide post pivotally supporting said 
rocker arm, means defining a fulcrum on said post piv 
otally supporting said rocker arm including a ball bear 
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4 
ing, spaced lateral bearing surfaces on the side of said 
wide post located at least one bearing diameter from the 
center of pivotting and slidably engaging said rocker 
arm to maintain the pivotal plane of said rocker arm, 
said rocker arm defining a thin structure normal to the 
pivotal plane of said rocker arm, said rocker arm defin 
ing a substantial depth to provide stiffness and rigid 
force transmitting characteristics from said push rod to 
said valve. 

4. A valve operating mechanism for an internal com 
bustion engine as set forth in claim 3, wherein said 
rocker arm defines a central opening, said ball bearing 
received in said opening for pivotally supporting said 
rocker arm on said wide post. 

5. A valve operating mechanism for an internal com 
bustion engine as set forth in claim 4, wherein the end of 
said rocker arm operating said valve defines a convex 
curved surface engaging a stem of said valve. 

6. A valve operating mechanism for an internal com 
bustion engine comprising, a rocker arm, a wide post 
pivotally supporting said rocker arm, said wide post 
defining a pivotal bearing forming a ball and socket 
with said rocker arm, and a lateral bearing formed by 
mating surfaces on said post and rocker arm forming an 
interface to maintain the pivotal plane parallel with the 
interface, said rocker arm defining a narrow flat struc 
ture of substantial depth to provide stiffness for trans 
mission of the valve operating force from said push rod 
to said valve. 

7. A valve operating mechanism for an internal com 
bustion engine as set forth in claim 6, wherein said ball 
and socket includes a socket insert positioned on said 
rocker arm and a ball pivotally connected between said 
insert and a socket in said wide post. 

8. A valve opeating mechanism for an internal com 
bustion engine as set forth in claim 7, wherein said inter 
faces forming a bearing between said rocker arm and 
said wide post extends fore and aft of the pivotal ball 
and socket bearing at least one spherical bearing diame 
ter therefron. 

9. A valve operating mechanism for an internal com 
bustion engine as set forth in claim 8, including means 
defining a central opening in said rocker arm, said ball 
and socket bearing received in said opening for pivot 
ally supporting said rocker arm on said wide post. 
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